Introduction {#sec1-1}
============

Human blood and blood products are used for the prevention and treatment of various life-threatening diseases however blood transfusion is associated with risk of transfusion-transmissible infections (TTIs) such as Human Immunodeficiency Virus (HIV) infection, Hepatitis B virus (HBV), Hepatitis C virus (HCV) and syphilis.^[@ref1]^ The transfusion of unscreened or inadequately screened blood and blood products are the major source of TTI in developing countries like India.^[@ref2]^ It has been found that genetically determined ABO blood group antigen which is present in blood may block binding of possible (TTIs) causative organism to polysaccharide on cell but non-secretor are lacking in their antigen and are at risk to variety of infections (TTIs).^[@ref3]^ This has been previously found that ABO blood group antigens are to be associated with the risk of infections and several malignancies.^[@ref4]^ Present study was carried out to determine the frequency of seroreactivity of TTI agents among the blood donors and to for the determination of any association of blood groups with regards to TTI agents.

Materials and Methods {#sec1-2}
=====================

This retrospective study was conducted at the blood bank of Saraswathi institute of medical sciences Anwarpur, Hapur, Uttar Pradesh, India, including 4128 donors from January 2010 to April 2014 with male:female ratio of 26:1. Apparently all healthy donors from different localities (rural and suburban population) with age 18 to 65 years, weight not \<45 kilograms, hemoglobin not \<12.5 g/dL, normal pulse and blood pressure. Criteria for donor fitness were strictly followed and detailed history was taken to exclude any disease, and should not be professional donor, sexual abusers or drug addictor. All donors were screened and serological report of the individual whether positive or negative for any TTIs was recorded. Written consent approved by ethical committee was taken for all donors. Serological tests were performed for hepatitis B surface antigen (HBsAg), hepatitis C virus antibodies (Anti-HCV), anti-human immunodeficiency virus (anti HIV) -1 and 2, venereal disease research laboratory test (VDRL) and Malaria parasite (MP) antigen by using the National AIDS Control Organization (NACO) approved rapid kits supplied by J. Mitra & Co. Ltd. (New Delhi, India) and enzyme linked immunosorbent assay (ELISA) technique. All donations were screened by rapid kits followed by ELISA to rule out any false negative or false positive cases. However in present study, no false negative or false positive case was detected.

Results {#sec1-3}
=======

A total of 4128 blood donors were screened over the period from January 2010 to April 2014. Male:female ratio was 26:1. Majority of screened donors belonged to 25-35 years age group. Out of the 4128 screened donors, overall 93 (2.25%) were seroreactive cases. In serore-active donors, 40 (0.97%) cases were reactive for HBsAg, 26 cases (0.63%) for anti-HCV, 19 cases (0.46 %) for syphilis, 6 cases (0.15%) for MP antigen and 2 cases (0.05 %) for HIV. Highest percentage of HBsAg was observed in blood group A negative (4%, 2/50) followed by O positive (1.29%, 15/1165) and A positive (1.03%, 10/973). Percentage of anti HCV was more in O negative (1.51%, 1/66) followed by A positive (0.82%, 8/973). VDRL was commonly observed in B negative (1.09%, 1/91) followed by AB positive (0.53%, 2/377). Highest percentage of MP antigen was observed in AB positive (0.53%, 2/377) followed by O positive (0.17%, 2/1165). HIV was positive only in O negative blood group ([Table 1](#table001){ref-type="table"}).

Discussion {#sec1-4}
==========

To ensure safe supply of blood and blood products the strict and precise screening of donors for transfusion transmissible infections is important.^[@ref5]^ Das *et al*. observed that frequency of HBsAg antigen and Anti-HCV among blood donors had maximum association with blood group O positive but not statistically significant however Anti-HCV positivity showed highly significant difference between RhD positive and RhD negative blood group types.^[@ref3]^ Behal *et al*.^[@ref6]^ observed that RhD negative blood group donors and RhD positive group donors has almost equivalent prevalence rates of HBsAg but HBsAg is more prevalent in blood group B donors and less prevalent in AB blood group donors. In present study HBsAg is more prevalent in RhD negative blood group A donors and not observed in RhD negative blood group B, AB and O.

Many study observed that blood group O positive has higher seroprevalence of HBsAg, anti HCV, HIV, and VDRL.^[@ref7]^ However Tyagi *et al.* observed that the negative blood groups are more prone to TTIs and blood Group A negative donors are more affected with HIV, HBsAg and VDRL while blood Group B negative was more commonly affected by HCV.^[@ref11]^ Similarly in present study RhD negative blood donors (6/225) had higher percentage of seroreactivity than RhD positive blood donors (87/3810) however not statistically significant.

Jeremiah *et al.* observed that 25%, 10% and 4.1% of the AB RhD-positive, A RhD-positive and O RhD-positive respectively are HCV-positive.^[@ref12]^

In present study, HBsAg was predominantly observed in RhD negative blood group A donors, anti-HCV in RhD negative blood group O, MP antigen in RhD positive blood group AB, VDRL in RhD negative blood group B and HIV was seroreactive only in RhD negative blood group O. Behal *et al*. observed that there is no evidence of any association between sero-positivity for syphilis and ABO blood groups.^[@ref6]^

Sero-reactivity of these TTI shows that routine screening is a must for blood and blood product for safe transfusion.

Conclusions {#sec1-5}
===========

In the present study, total number of RhD negative donors is low as compared to RhD positive blood donors. This may be because of naturally low frequency of Rh negative blood group type in human population but RhD negative blood donors show higher percentage of sero-reactivity for TTIs. Association of TTIs with blood group and RhD types needs comprehensive large scale studies evaluate their any association with blood group type and to categorize Rh negative donors as high risk donors.

###### 

Transfusion transmitted infections positivity according to blood group types.

  Blood group   N. of donors   HBsAg positive (%)   Anti-HCV positive (%)   VDRL positive (%)   MP-antigen positive (%)   HIV positive (%)
  ------------- -------------- -------------------- ----------------------- ------------------- ------------------------- ------------------
  O+            1165           15 (1.29)            4 (0.34)                6 (0.52)            2 (0.17)                  \-
  O--           66             \-                   1 (1.52)                \-                  \-                        2 (3.03)
  B+            1382           11 (0.80)            11 (0.80)               7 (0.51)            1 (0.07)                  \-
  B--           91             \-                   \-                      1 (1.1)             \-                        \-
  A+            973            10 (1.03)            8 (0.82)                3 (0.31)            1 (0.1)                   \-
  A--           50             2 (4)                \-                      \-                  \-                        \-
  AB+           377            2 (0.53)             2 (0.53)                2 (0.53)            2 (0.53)                  \-
  AB--          24             \-                   \-                      \-                  \-                        \-

HBsAg, hepatitis B surface antigen; anti-HCV, anti hepatitis C virus antigen; VDRL, venereal disease research laboratory test; MP, malaria parasite.
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